
Genetics
Home
Reference

Your Guide to Understanding
Genetic Conditions

HDAC4 gene
histone deacetylase 4

Normal Function

The HDAC4 gene provides instructions for making an enzyme called histone
deacetylase 4. This enzyme is part of a group of related enzymes, called histone
deacetylases, that modify proteins called histones. Histones are structural proteins that
attach (bind) to DNA and give chromosomes their shape.

By removing a molecule called an acetyl group from histones (a process called
deacetylation), histone deacetylases cause the DNA within chromosomes to become
tightly packed (compressed). As a result, proteins called transcription factors, which
attach (bind) to specific regions of DNA and help control the activity of particular genes,
cannot access the DNA. Through deacetylation of histones, histone deacetylase 4 is
able to control (regulate) the activity of certain genes.

Histone deacetylase 4 appears to be particularly important for regulating the activity of
genes involved in heart and skeletal development. This protein is also involved in nerve
cell survival.

Health Conditions Related to Genetic Changes

2q37 deletion syndrome

2q37 deletion syndrome is caused by deletions of genetic material near the end of
the long (q) arm of chromosome 2, at a location designated 2q37. The signs and
symptoms of 2q37 deletion syndrome vary widely, but affected individuals generally
have intellectual disability, behavioral problems, obesity, and skeletal abnormalities
that often include unusually short fingers and toes (brachydactyly).

The chromosomal region that is deleted in 2q37 deletion syndrome varies among
affected individuals and can contain many genes, but it always includes the HDAC4
gene. As a result of the deletion, people with this condition have only one copy of the
HDAC4 gene in each cell instead of the usual two copies. Researchers believe that
deletion of the HDAC4 gene, and a reduction in the amount of histone deacetylase 4
produced, accounts for many of the features of 2q37 deletion syndrome. A shortage
of histone deacetylase 4 enzyme likely disrupts the regulation of many genes and
contributes to intellectual disability, behavioral problems, skeletal abnormalities, and
other features of 2q37 deletion syndrome.

Some people with a mutation in only the HDAC4 gene have brachydactyly with no
other health problems, while others have many features of 2q37 deletion syndrome.



Researchers are studying why mutations in this gene can lead to a wide variety of
signs and symptoms and what role the other genes on 2q37 play in the disorder.

Chromosomal Location

Cytogenetic Location: 2q37.3, which is the long (q) arm of chromosome 2 at position
37.3

Molecular Location: base pairs 239,048,168 to 239,401,649 on chromosome 2 (Homo
sapiens Updated Annotation Release 109.20200522, GRCh38.p13) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• AHO3

• BDMR

• HA6116

• HD4

• HDAC-4

• HDAC-A

• HDACA

• histone deacetylase A

• KIAA0288

page 2

https://www.ncbi.nlm.nih.gov/gene/9759
https://www.ncbi.nlm.nih.gov/genome/tools/gdp


Additional Information & Resources

Educational Resources

• Biochemistry (fifth edition, 2002): Histone Deacetylases Contribute to
Transcriptional Repression
https://www.ncbi.nlm.nih.gov/books/NBK22496/#_A4480_

• Madame Curie Bioscience Database: Histone Modifications Marking the Inactive
Transcriptional State
https://www.ncbi.nlm.nih.gov/books/NBK45032/#_ch4689_s6_

• Molecular Cell Biology (fourth edition, 2000): Repressors Can Direct Histone
Deacetylation at Specific Genes
https://www.ncbi.nlm.nih.gov/books/NBK21677/#_A2635_

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28HDAC4%5BTIAB%5D%29+AND
+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+1800+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM

• HISTONE DEACETYLASE 4
http://omim.org/entry/605314

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_HDAC4.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=HDAC4%5Bgene%5D

• HGNC Gene Symbol Report
https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:14063

• Monarch Initiative
https://monarchinitiative.org/gene/NCBIGene:9759

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/9759

• UniProt
https://www.uniprot.org/uniprot/P56524
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